The variety and multiple dimensions of pain (acute/chronic, mild/moderate/severe, nociceptive/neuropathic) requires different pharmacologic and non-pharmacologic treatments in certain patients. A lot of topical formulation, from various therapeutic classes have been proposed in order to decrease systemic exposure and to reduce the risks of adverse events. Topical as well as transdermal drug delivery systems are proposed as medicated plasters with: anesthetics (lidocaine), analgesic or nonsteroidal anti-inflamatory drugs (NSAIDs), alone or co-formulated. Capsaicin, salicylates, menthol and camphor represent the counterirritant class of topical analgesics used as patch active compounds. These compounds produce their analgesic effect by activating and desensitizing epidermal nociceptors. The most used topical treatment in order to decrease pain is the application of cold and heat patches -by acting directly on the affected tissue. In many cases there is a limited number of studies providing insufficient information to clinicians in order to evaluate the benefits of these products. This paper reviews the use and efficacy of available self-adhesing occlusive medicated plaster (pain patches) that might represent an alternative option for the management of patient pain, specially in the case of musculoskeletal and neuropathic disorders.
Background:
A variety of health products are available for the management of chronic painful conditions, including both systemic and topical analgesics, as well as several alternative methods. Due to the fact that oral pharmaceuticals for pain have significant side effects, the use of topical analgesics is recommended for their good safety profile, low risk for systemic and patient compliance [1] .
Many health products have been use as topical analgesics and claiming efficacy in a variety of painful conditions, particularly for musculoskeletal, arthritic or neuropathic pain. There are several pharmaceutical preparations available on the market, in a plaster/patch format, with analgesic and antiinflammatory action, which provides pain relief. Compared with semi-solid dosage forms, the plaster formulation offers the advantage of easy handling, once a day applying and uniform releasing of active substance, with favorable risk-benefit ration.
• Medicated-patches The medicated-patches containing local anesthetic (lidocaine) [2] [3] [4] or antiinflammatory (NSAIDs) are used to manage patients with select pain condition (acute and chronic). A topical patch containing diclofenac epolamine, available in more than 40 countries worldwide, was approved for use in Europe since 1993 (2007 in USA), and the available postmarketing surveillance data offers good safety data [5] [6] [7] . The local treatment of soft-tissue rheumatism with flurbiprofen (40mg) patch versus oral therapy with diclofenac sodium provided both efficacy and good tolerability [8] . The clinical trials in patients with non-articular rheumatism and traumatic painful soft tissue injuries showed that the patches containing ketoprofen (100 mg as the active principle) was significantly effective at reducing pain after 7 days' treatment [9] . The efficacy of a betamethasone valerate medicated plaster was reported in improving pain and functional disability in patients with arthritis and osteoarthritis [10] .
According with different regulatory process these product are commercially available as OTC drugs (over-the-counter) [11] [12] [13] [14] [15] [16] Several topical formulations are commercially available on pharmaceutical market as medical devices (risk class III, according to EU classification rule no. 13 -devices incorporating a substance that can be considered to be a medicinal product by pharmacological means) [17] and this is the aim of this paper. The products are, usually, the counterirritants, warming plasters and are indicated for temporary treatment of minor pain due to backache, sprains, bruises, arthritis, or diabetic neuropathy. The term patch/plasters is limited to products that apply topical analgesic active compounds to the skin by means of an adhesive matrix and not refer to transdermal delivery systems.
The self-treatment with these semiocclusive patches for pain, must be limited and should be referred to the primary health care provider, in order to have an adequate medical care and treatment [18] .
• Patch formulations containing Capsaicin The most used are capsaicin patch, marketed as a topical preparation indicated for relief of local pain. It is considered that the adhesive plasters containing capsaicin (capsicum oleoresin or capsicum extract) are intended for heat-treatment, local analgesia.
Capsaicin (a naturally alkaloid derived from genus Capsicum -hot chili peppers) is intended for heat-treatment, indicated to treat rheumatic, muscular and neuralgic pains. Due to the fact that topical capsaicin is well absorbed and rapidly through the skin, the products are available in a variety of over-the-counter (OTC) formulations (creams, gels, patches) and concentrations (from 0.025% to 0.15%) [19, 20] .
Its pharmacological actions are explained through selectivity of capsaicin for the TRPV1 receptor and the expression of TRPV1 in nociceptive sensory nerves. Thus, capsaicin affects the TRPV1 receptor (involved in sensing heat, warmth and pain), which transmits pain and itch sensations from the peripheral to the central nervous system. The TRPV1 receptor stimulated by capsaicin, releases sensory neuropeptides and blocks axonal transport in sensory neurons, resulting the diminution of pain perception (19) . There is no evidence that topical capsaicin works through a transdermal systemic delivery into tissues other than the skin. Capsaicin is a lipophilic compound, non-water-soluble, presenting therefore a limited potential for transdermal delivery in humans. Even if the capsaicin is absorbed systemically, the duration of exposure is very short [20] .
There are several clinical studies proving the efficacy of plaster capsicum formulations as suitable for the treatment of musculoskeletal and neuropathic pain, with or without inflammatory components. According with European Guidelines for the management of chronic non-specific low back pain, Capsicum plasters can be considered, for short-term, symptomatic pain relief in chronic low back pain [21] .
Different studies used different pain scales, and the secondary efficacy measures were tests of mobility, a disability index and global assessments by physicians and patients. Keitel, Frericck and colab, in two double-blind, randomised parallel-group study (154 patients -using Capsicum Pain Plaster 11 mg, respectively 320 patientsusing Capsaicin Heat Patch 4.8 mg) suggest the use of both capsicum plaster as an alternative in the treatment of non-specific back pain. The superiority of the treatment with capsicum plaster compared to placebo was considered clinically relevant and statistically significant (responders rate in the capsicum group of more than 60% for capsicum group [22, 23] . Different formulation proposed (with different capsaicin low-concentration) allows a once daily application instead of 3 to 4 applications of a cream. The advantage of the capsaicin-patch is that this drug is poorly absorbed transdermally across human skin and shows only a few local adverse effects (site reactions such as pain and erythema).
Capsaicin in the form of 8% dermal patch is approved -in the EU and USA -as drugs for neuropathic pain associated with postherpetic neuralgia and is available by prescription. A 60 minutes application on patients with neuropathic pain produce effective pain relief for up to 3 months after administration [15, 24] . The effect of a highconcentration capsaicin patch on healthy volunteers were evaluated by epidermal nerve fiber (ENF) density and quantitative sensory testing (QST) 24 weeks after capsaicin exposure. The results predict the long-term safety of the patch applications [25] .
• Patch formulations containing methyl salicylate, camfor, menthol The occlusive patch formulations containing methyl salicylate, camfor, menthol -alone or in different combination are also topical analgesic, recommended for the treatment of mild to moderate pain. The available patches could be single-entity or combination formulations: different compounds on different concentrations (menthol 0,4% to 6%; methyl salicylate 0,8 to 6,2%, camfor 0,5-1,2%).
Although these are extensively used, there is little information concerning the pharmacokinetics of those compounds following dermal application. Also, published efficacy and safety data regarding these patches use are limited.
Methyl salicylate action is due to an inhibitory effect on prostaglandin biosynthesis. Camphor has analgesic and anti-inflammatory properties and has been shown to activate heat-sensitive transient receptor potential (TRP) vanilloid, acts on TRPV1 and TRPV3 receptors. Levomenthol has been reported to have analgesic effects, including anesthesic action, acts on TRPM8 and TRPA1 receptors, secondary to the activation of endogenous opioid receptors [16, 26] .
Topical rubefacients cause irritation and reddening of the skin, due to increased blood flow. They are used in the treatment of pain in various musculoskeletal conditions Some adverse events reported may be suggestive of some degree of systemic exposure. Martin and colab. report the dermal absorption of camphor, menthol and methyl salicylate in humans using a selective gas-chromatographic method. The plasma concentrations of each compounds suggests a low systemic exposure to these potentially toxic compounds, even when a large number of patches are applied for a long time [27] .
Regarding efficacy and safety data, Higashi Y and colab. report that a single, 8-hour application of a patch containing methyl salicylate and l-menthol provided significant relief of pain associated with mild to moderate muscle strain in these adult patients compared with placebo patches [28] . But their use could be associate with application -site reactions (erythema, dryness or burning) The US FDA, in a Drug Safety Communication, has alerted the public that certain OTC topical muscle and joint pain relievers -especially the patches containing menthol as the single active ingredient at 3% or more and methyl salicylate combinations above 10% -may cause burns [29] .
• Patch formulations containing traditional herbal extracts There are many products commercially available in the market (also on Romanian pharmaceutical market) from certified Chinese manufacturers, well-known as pain relief patches. The main ingredients used in anti-rheumatic herbal patches are Boswellic acid and Curcumin. The producers propose different combinations of traditional formula, based on Chinese herbal medicine. Common ingredients include capsicum, menthol and a mixture of natural plant herbs., and Radix Aconiti, Myrrha, Olibanum, Rhizoma Ligusticum, Radix Clematisdis [30] . The active ingredients penetration into the affected area .and provides temporary pain relief (6-8 h).
These patches might offer some improvement of pain symptoms, but there are available only several comprehensive study for their effectiveness and safety.
• Cold and heat patches On the pharmaceutical market, there are also many others patch formulations, intended to be used for mild to moderate muscular pain. The most used topical treatment in order to decrease pain is the application of cutaneous patch -cold and heat -by acting directly on the affected tissue (without reaching the target tissue through systemic distribution). Heat therapy patches function as counterirritants agents, by creating an alternate sensation on the skin. There is a lack of studies regarding the actions and the efficacy of these products and this could be the aim of future work studies.
Conclusion
Acute and chronic pain condition require a selection of therapeutical arsenal for long-term use. Topical effect could be achieved using nonsteroidal antiinflammatory, anesthetics or analgesics drugs and/or other ingredients with counterirritant effects. There are several health products commercially available as medicated and warming plasters/ patches, which can be considered for short-term treatment of musculoskeletal and neuropathic pain. are intended to be used for mild to moderate pain, for no longer than 7 days. Generally, their efficacy claims are based only on the improvement of pain symptoms in common usage, and there are not many controlled trials concerning the use of these products.
